(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19) World Intellectual Property Organizatioii 

International Bureau 

(43) International Publication Date (10) International Publication Number 

1 November 2001 (01.11-2001) PCX WO 01/82297 Al 

(51) International Patent Classificatiott^: GIIB 7/24 (74) Agent: DEGUELLE, Wllhelmus, H., G.; Intemationaal 

Octrooibureaa B.V., Prof. Holstlaan 6, NL-5656 AA Eind- 

(21) International Application Nnmber: PCT/EPOl/04028 (^^)- 

(22) InternationairiUngDate: 9 April 2001(09.04.2001) («) Designated States r«ariW;: OA. CN. JP. KI^ 

. rj««nch (W) Designated States (regional): European patent (AT. BE. 

(25) Filing Language: English ' CH, CY. DE, DK. ES. FI. PR, GB, GR, IE, TT, LU. MC, 

NL. PT, SE, TR). 

(26) Pablication Language: English 

Published: 

(30) Priority Data: — with international search report 

00201488.4 20 April 2000 (20.04.2000) EP 

For two-letter codes and other abbreviations, refer to the ^^Guid- 
(71) Applicant: KOMNKLIJKE PHILIPS ELECTRON- ance Notes on Codes and Abbreviations" appearing^ at the beg^n- 
ICS N.V. [NL/NL]; Groenewoudseweg 1, NL-5621 BA ^^^^ of each regular issue of the PCT Gazette. 
Eindhoven (NL). 

I (72) Inventor: ZHOU, Guo-Fu; Prof. Holstlaan 6, NL-5656 
I AA Eindhoven (NL). 



(54) Title: OPTICAL RECORDING MEDIUM AND USE OF SUCH OTOCAL RECORDING MEDIUM 

20 



2< 



00 



o 




(57) Abstract: The optical recoiding medium (20) has a substrate (1) and a stack (2) of layers provided thereon. A phase change 
recording layer (5), having a melting point T^^ is sandwiched between a first (3) and a second (7) dielectric layer. A cr3'stallization- 
accelerating layer (4. 6) is bdng interposed in contact with the recording layer (5). Further a reflective layer (8) is present and an 
optional cover layer (9). ITie crystalKzation-accderating layer (4, 6) consists of a binary metal alloy or a semiconductor and has a 
melting point Tm, at least 250 'C higher than the melting point T„p of the recording layer (5) and has a crystal structure similar to 
the ciys^line state of the recording layer (5). 
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Optical recording medium and use of such optical recording medium 



The invention relates to an optical recording medium having a substrate and a 
stack of layers provided thereon, the stack comprising a recording layer, having a melting 
point Tmp and being able to change between an amorphous and a crystalline state, sandwiched 
between a jSrst and a second dielectric layer, the first being adjacent to the substrate, a 
5 crystallization accelerating layer being interposed in contact wifli the recording layer, and a 
reflective layer. 

The invention also relates to the use of such an optical recording medium. 



10 An optical recording medium of the type mentioned in the opening paragraph 

is known fix)m Japanese patent application JP-09161316 A. In the known medium the state of 
the recording layer locally changes from crystalline to amorphous v/bsn data are optically 
recorded. 

Optical data storage based on the phase chan^ principle is attractive, because 
15 ^ it combines the possibilities of direct overwrite (DOW) and high storage density with easy 
compatibility with read-only optical data storage systems. Phase-change optical recording 
involves the formation of submicrometer-sized amorphous recording marks in a CTystalline 
film using a focused relatively high ppwCT laser-li^t beam. During recording information, 
the medium is moved with respect to the focused laser-li^t beam that is modulated in 
20 accordance with the infomiation to be recorded. Due to this, quenching takes place in die 
phase-change recording layer and causes fee formation of amorphous information bits in the 
exposed areas of the recording layer that remains crystalline in the unexposed areas. Erasure 
of written amorphous marks is realized by recrystallizing through heating with the same laser 
at an intermediate power level, without melting the recording layer. The amorphous marks 
25 represent the data bits, which can be read, e.g. via the substrate, by a low-power focused 
laser-light beam. Reflection diflferMices of the amorphous marks with respect to the 
crystalline recording layer bring about a modulated laser-light beam whit* is subsequently 
converted by a detector into a modulated photocurrent in accordance with the recorded digital 
information. 
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One of the most important demands in phase-change optical recording is a 
high data rate, whidi means that data can be written in and read from the medium with a rate 
of at least 30Mbits/s. A high data rate reqiiixes the recording layer to have a high 
crystallization rate, i.e. a short crystallization time. To ensure that tiie previously recorded 
amorphous marks can be crystallized during direct overwrite, the recordmg layer should have 
a proper crystallization time to match the velocity of tiie medium relative to the laser-light 
beam. If Ihe crystallization speed is not high enough to match the velocity of tiie medium 
relative to the laser-light beam Ihe amorphous marks from the previous recording, 
representing old data, cannot be completely erased, meaning recrystallized, during DOW. 
This causes a high noise level. A high crystaUization speed is particularly required in high- 
density recording and higih data rate applications, such as disc-shaped D VD+RW, DVR-red 
and blue vdiidi are abbreviations of new geneaation high density Digital Yersatile Disc+RW, 
v/hac RW refers to the rewritabilily of sudi discs, and Digital Video Recording optical 
storage discs, where red and blue refer to the used laser wavelength. For these new discs the 
comply CTasure time (GET) has to be almost 60 fas. GET is defined as tiie minimum 
duration of ihe erasing pulse fca: complete crystallization of a written amorphous marie in a 
crystalline envuronmeat, 'wiiich is measured staticaUy. For DVD+RW, which has a 4.7 GB 
recording density per 120 mm disk, auser data bit rate of 33 Mbits/s is needed, and for DVR- . 
red said rate is 35 Mbits/s. For rewritable phase change optical recording systems such as 
DVR-blue, a user data rate bi^er than 50 Mbits/s is required. 

The known medium of the phase-change type conqxrises a disc-sh^>ed 
substrate carrying a stack of layers consisting, in succession, of a first dielectric layer, a 
SbiTes layer as crystallization accelerating layer; a Sb layer as a conposition correcting layer, 
a recording layCT of a phase-change SbnT&2S alloy, a second dielectric layer and a metal 
reflective layer. Such a stack of layers can be referred to as an INP'PIM structure, wherein M 
represents a reflective or muror layei; I represents a dielectric layer and P re|)resents a phase- 
change recording layea: while P' rqpresents a composition correction layer vAach. mixes with 
the recording laya: at first recording. A crystallization accelerating layer N of Sb2Te3, has 
been arranged betweai the first dielectric layer and the correction and tiie recordmg layer to 
achieve a fast crystallization of tiie medium during erasing information m the medium by 
means of a laser-tight beam. In tiie known recording medium the N layer has a melting point 
of 61 8°C, only eS'C higher tiian the melting point SSCC of tiie P layer. The melting point of 
tiie known N layer is relatively close to tiie melting point of tiie P layer causmg tiie N layer to 
dissolve in tiie correction and recording layer P'P after one or at best a few recording/erasure 
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cycles, whereafter the crystallization accelerating layer N is no longer present and its 
crystallization-acceleraling action is lost 

For complete erasure of an amorphous mark, two processes occur, i.e. 
nucleation and grain (crystallite) growth. An investigation of the known recording medium 
5 has revealed that tiie known crystallization-accelerating layer N is merely a nucleation- 
promoting layer. 

It is a disadvantage of the known medium that its crystallization accelerating 
layer only functions for at most a few recording and erasing cycles. This is not sufScient for 
modem erasable media, which require a stable performance for at least a thousand of 
10 recording and erasing cycles. 

It is an object of the invention to provide an optical recording medium of the 
kind described in liie opening paiagr^h, which is suitable for high speed rewritable optical 
15 recording, having a CET-value of at most 60 ns. 

It is another object of the invention to provide an optical recording medium of 
the kind desaribed in the opening pazagmph, which is suitable for rewritable optical 
recording, having a stable performance for at least 1 0^ recording and erasing cycles. 

This object is achieved in accordance witii the invention by an optical 
20 recording medium as described in the opening paragr^h. i?^ch is characterized in that the 
crystallization accelerating layer 

comprises a material selected fix>m the group consisting of binary metal alloys, 
semiconductors elements and semiconductor alloys and 

has a melting point Tmg at least 250°C higher than the melting point T^p of the 

25 recording layer and 

has a crystal structure similar to the crystalline state of the recording layer. 
The crystallization accelerating layer according to the invention, which will 
also be abbreviated as G, yields a high crystallization speed of the recording layer because the 
amorphous marks of the recording layer are in contact with the G-layer. This accelerates the 

30 crystallite growth process, leading to a higher crystalUzadon speed. Especially because the 
crystal stmcture of the G-layer is similar to, or even the same as, the structure of tiie 
crystalline state of the recording layer the crystallization rate of amorphous marks is 
advantageously increased. The crystal structure of the G-layer then serves as a very good 
grain growth initialization or nucleation layer for crystallite growth in the recording layer. 
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The G-layer is always present adjacent to a thennally isolating layer, here the first or second 
dielectric layer, because a stack having a G-layer between the recording layer and the 
substrate or the reflection layer cannot realize the desired thermal properties. 

An advantage of die G-layer, comprising a material selected &om the group 
5 consisting of binary metal alloys, semiconductors and semiconductor alloys, is that it has a 
high melting point This counteracts dissolving of the G-layer in the recording layer and 
maintenance of the crystalline structure for a laige number of recording and erasing cycles. 
During recording, the maximum temperature in the recording layer is about SOO'^C, wiiich is 
about 1 .4 times Tmp for a recording layer with 2t Tmp of 550^C. This may be deduced from a 
10 temperature calculation based on the presented laser energy during recording and the physical 
properties of the stack. The melting temperature Tmg of the G-layer has to be above this 
maximum temperature so that the G4ayer remains in crystalline state when the recording 
layer is melted. 

Therefore, the melting tenq)eratuFe difference betwem recording lay^ and G- 
15 layer should be 2S0°C or largei; but preferably 300^C or larger, taking into consideration a 
safety margin. 

Preferred materials, which niay be tised as. G-layer, are PbTe, Ag^Te, CrTe, Ge 

and Si. 

In an embodiment of the recording medium the G-layer is arranged between 
20 the recording layer and the second dielectric layer. The thickness of the G-layer may be 

chosen between 0. 1 and 10 nm. The thermal conductivity of the aystallization-accelerating 
layer is gwerally comparable to that of the recording layer, which is an alloy of metals. 
However this only has a small effect on the thermal behaviour of the stack because the 
thickness of the G-layer is generally relatively small compared to the oth^ layers in the 
25 stack. This &cilitates the thermal design of the stack. 

In another embodiment the crystallization time is reduced further in that a 
second G-layer is arranged between the recording layer and the first dielectric layer. Thus a 
G-layer is arranged on both sides of the recording layer. The second G-layer may be of a 
material similar or identical to the material of the other G-layer. The crystallization time is 
30 reduced because now a crystalline layer, which accelerates the crystallite growth process, is 
present against the recorded amorphous mark on both sides. The thicknesses of the G-layers 
are between 0.1 and lOnm, preferably lower than 5 nm. 

In a specific embodiment the two G-layers present on either side of the 
recording layer are substantially equal both in thickness and in composition. Equal in 
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thickness means to within 10% of each other. The equality of the thicknesses is advantageous 
in the manufacturing of the medium. In general tiie stack is deposited by evaporation or by 
sputtering in a vacuvun chamber^ where substrates move stepwise along a series of stations 
having targets of different compositions. The dwell time at each station is about equal, and 

5 the thickness of the layer deposited at a station is determined in part by switching the 
deposition process on and off. Consequently, the deposition of a relatively thin layer may 
require less time than available at a station, whereas the deposition of a relatively thick layer 
may even require two adjacent stations having the same target. It is therefore advantageous to 
choose to replace a relatively thick layer and a relatively thin layer by two layers of about 

10 equal thickness and composition, thereby reducing the number of deposition stations and the 
manufacturing time of a stack. 

In a specific embodiment the recording layer comprises an alloy of Q, In, Sb 
and Te, wherein Q is selected fix>m the group consisting of Ag and Ge. 

The preferred composition comprises Qa Inb Sb© Tej (in atomic percentages), 

15 wherein Q is selected firom the group consisting of Ag and Ge; 
2<a^9 
0<b<6 
. 55^c^80 
16<d^30;a + b-fc + d= 100. 
20 In another specific embodiment the recording layer comprises a compound of 

Ge, Sb and Te. The preferreki compoisition of this compound is defined by the formula 
Ge50xSb4(MOxTe6o-iojc(in atomic percentages), wherein 0.166 ^ x ^ 0.444; 
the recording layer having a thickness of S to 35 nm; 

This composition ^sts on a part of the line connecting the compounds GeTe 
25 and Sb2Te3 in the triangular Ge-Sb-Te composition diagram and includes the stoichiometric 
compounds Ge^SbaTes (x = 4/9), GeSb2Te4 (x = 2/7) and GeSb4Te7 (x = 1/6). Especially 
&ese ternary stoidhiometric compounds are preferred, because tibiese materials crystallize 
rapidly since no segregation is required during crj^stallizadon. 

The first and second dielectric layers are preferably made of a mixture of ZnS 
30 and SiOa, e.g. (ZnS)8o(Si02)2o. The layers may alternatively be made of Si02, Ti02, Ta205, 
ZnS, AIN and/or Si3N4. The dielectric layer through which the laser light enters the stack 
preferably has a tiiickness of 70 to (70+A/2n) nm wherein n is the refiactive index of the first 
dielectric layer and X is the wavelength of the read/write laser-light beam. If the total 
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thickness is smaller than 70 nm, the cyciability is reduced considerably. The cyclability is 
measured by the relative change of the optical contrast Mo after a large numbCT of DO W- 
cycleS:, e.g. 10^, The optical contrast Mo is defined as |Rc-Ra|/Rc, wh^ Rc and Ra are the 
reflections of the recording material in the crystalline and amorphous state respectively. 
5 Another way to define cyclability is related to jitter increase of the medium. Jitter is a 

measure of the distortion of the sh^e of a recording mark, and is measured as a time shift of 
rising and falling edges in the information signal. The jitter of the medium should be at a low, 
constant level during at least 10^ DOW-cycles. 

As mentioned above the total thickness of the first dielectric layer is preferably 
10 smaller than (70+X/2n) nm. A larger total thickness does not further increase the cyclability 
and is more expensive to make. If for example the wavelength is equal to 630 nm and the 
refractive index is 1.5, the thickness range extends fix>m 70 nm to 280 nm. 

The dielectric layer, which is closest to the reflective layer, has a thickness of 
10 to 40 nm. Preferably the thickness of the dielectric layer adjacent to the reflective layer is 
. 15 larger than or equal to 15 nm« A smaller thickness results in an increased cooling rate of the 
recording layer and, consequently, an undesirable increase in the write power. The thickness 
is pref^ably smaller than 40 nm. A larger thickness decreases the thermal contact between 
the recording layer and the reflective layer too much, resulting in too low a cooling rate of the 
recording layer and a worse recording performance. 
20 The reflective layer may comprise metals such as Al, Tl, Au, Ni, Cu, Ag and 

Cr, and alloys of these metals. The reflective layer preferably has a thickness of 60 to 120 
nm. 

Both the reflective layers and the dielectric layers generally have been 
provided by vapour deposition or sputtering. 

25 Optionally an outermost layer may be present on the stack as a cover layer that 

protects the underlying layers from the environment. The cover layer is made of, for example, 
an UV light-cured poly(meth)acrylate. 

Another specific mibodiment is characterized in that the reflective layer is 
present between the substrate and the first dielectric layer. Optionally a cover layer, that is 

30 transparent for laser-light and has a surface which allows optical recording of information 

into and reading of information firom the underlying recording layer with a focused laser-light 
beam is present on top of the stack. Thus in this embodiment the optical recording medium is 
written in and read out through the cover layer. This method is used in the new DVR discs 
that were mentioned above. The cover layer of a DVR disc has a thickness of about 100 
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micrometers. This cover layer allows the use, in optical disc recorders, of a read/write lens 
with a higji numerical aperture that is necessary for high density recording and reading. 
Because the laser light enters the medium through flie cover layer it may be necessary to 
adjust the thicknesses of the layers of the stack in order to optimize for optimal optical 
5 contrast between recorded and imrecorded areas. 

The term higji-speed recording, which was mentioned above, is to be 
understood to mean in this context a linear velocity of the medium relative to the laser-light 
beam of at least 7.2 m/s, which is six times the speed according to the Compact Disc 
standard. ITie use of an optical recording medium according to the invention is therefore 

10 advantageous because the crystallization rate is fast enough to permit at least this recording 
velocity. The important parameter is the GET (in ns), which is defined above. The GET is 
inversely proportional to the crystallization rate. 

The substrate of the information medium generally is transparent to the laser 
wavelength, and is made, for example, of polycarbonate, polymethyl methacrylate (PMMA), 

15 amorphous polyolefin or glass. In a typical example, the substrate is disc-shaped and has a 
diameter of 120 mm and a thickness of 1 .2 nun, 0.6 mm or 0. 1 mm for respectively low, 
medium and high information density applications. 

Alternatively, the substrate may be in the fomi of a synthetic resin flexible 
tape, made e.g. firom a polyester film. This flexible tape, with a stack of layers deposited 

20 thereon, is called an optical tape and can be suited for use in an optical tape recorder^ which is 
for example based on a £ist spinning polygon. In such a device die reflected laser-light beam 
scans transversely across the tape surface. 

The sur&ce of the disc-shaped substrate on the side of Hie recording layer is, 
preferably, provided with a servotrack that can be scanned optically. This servotrack is often 

25 constituted by a spiral-shaped groove and is formed in the substrate by means of a mould 
during injection moulding or pressing. This groove can be alternatively formed in a 
replication process in a synthetic resin layer, for example, of an UV lig^t-cured layer of 
acrylate, which is separately provided on the substrate. In high-density recording such a 
groove has a pitch e.g. of O.S - 0.8 (xm and a width of about half the pitch. 

30 Higji-density recording and erasing can be achieved by using a short- 

wavelength laser, e.g. with a wavelength of 675 run or shorter (red to blue). 

The phase change recording layer as well as the G-layer can be ^plied by 
vapour depositing or sputtering of a suitable target The recording layer thus deposited is 
amorphous and exhibits a low reflection. In order to constitute a suitable recording layer 
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having a hi^ reflection, this layer must &st be completely crystallized, v^ch is commonly 
referred to as initialization. For this purpose, the recording layer can be heated in a furnace to 
a temperature just above the crystallization temperature of the e.g. Ge-In-Sb-Te or Ge-Sb-Te 
compound, e.g. 200^C, A synthetic resin substmte, such as polycarbonate, to which a high 
5 temperature may cause damage, can alternatively be heated by a laser-light beam of sufficient 
power. This can be realized, e.g. in a recorder, in which case a laser beam scans the moving 
recording layer. The amorphous layer is then locally heated to the temperature required for 
crystallizing the layer, without the substrate being subjected to a disadvantageous heat load. 
If desired, an additional, optically transparent, metal layer M' can be 
10 interposed in the stack, thereby forming a so called MIRIM' -structure, wherein R represents 
a layer stack comprising a recording layer and at least one crystallization accelerating layer 
according to the present invention. Although the structure becomes more complicated, the 
additional metal layer increases the cooling rate of the recording layer as well as the optical 
contrast Mo- 

1 5 Embodiments of the optical recordiag medium of the invention will be 

described with reference to the drawings. 



In the drawings: 

20 Fig. 1 shows a schematic cross sectional view of a first embodiment of the 

optical recording medium. 

Fig. 2. shows a view as shown in FIG 1 of a second embodiment. 
Fig. 3 shows a view as in FIQ2 of a third embodiment 



25 

hi Fig. 1 tiie optical recording medium 20 has a substrate 1 and a stack 2 of 
layers provided thereon. The substrate 1 may be made o^ for example, a sheet of plastic, e.g. 
polycarbonate, or glass. In Fig. 1 the stack 2 comprises a phase change recording layer 5, 
having a melting point Tmp and being able to change between an amorphous and a crystalline 
30 state, that is sandwiched between a first 3 and a second 7 dielectric layer, the first 3 being 

adjacent to the substrate 1 . In this embodiment both the first dielectric layer 3 and the second 
dielectric layer 7 are made of the material (Z!iS)8o(Si02)20 and have a thickness of 125 nm 
and 20 mn respectively. A crystallization accelerating layer 6, abbreviated as G-layer, is 
interposed in contact with the recording layer 5, which comprises an alloy of Q, In, Sb and 
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Te, wherein Q is selected from 4e group consisting of Ag and Ge. A reflective layer 8 is 
presMit on top of the stack 2. Reflective layer 8 is a 100 nm layer of Al or an aluminium 
aUoy, e.g. AlCr or AITl. The crystallization accelerating layer 6 comprises a binary metal 
alloy or a semiconductor element or semiconductor alloy and has a melting point Tmg at least 
5 250*'C higher than the melting point Tmp of the recording layer 5. The crystal structure of 
these materials is similar to the crystalline state of the recording layer 5. In this embodiment 
the recording layer 5 is made of Ge6^In3^Sb7i.iTei9.6, which has a thickness of 12 nm. The 
embodiment shown has a cover layer 9 that may be made of an organic material, e.g. a UV- 
cured resin. A focused laser-light beam with a wavelength X=405 nm enters the medium 
10 through the substrate 1. This beam is diagrammadcally illustrated by means of an arrow 10 in 
Fig. 1. 

Jn this embodiment when using PbTe as G-layer, which has a thickness of 3 
nm, the CET has been measured to be equal to 40 ns, which is sufBciently short to allow 
higjh-speed recording. When no G-layer is present a minimal CET value of 48 ns can be 

15 obtained. Other preferred materials as G-layer are AgzTe, CrTe, Ge or SL The melting points 
Tmg of bulk PbTe, Ag^Te, CrTe, Ge and Si are 914, 960, 1292, 936 and 1414**C respectively. 
The write power for the medium is relatively low and is 9 mW at the entrance &ce of the 
medium at a relative speed between the radiation beam and the medium of 7.2 m/s. The Ra 
and Rc are measured to be 4.3% and 23% respectively. 

20 The cyclability is measured as the numb^ of rewrite cycles ^^tiere the jitter 

has increased to 12% of the clock time To- The jitter is the standard deviation of the 
difTerence between the rising and falling edges in the information signal and the data clock 
recovered from the information signal. As an example, for a standard CD format written with 
the so-called EFM code at the CD speed of 1 .2 m/s and clock time of 230 ns, the jitter should 

25 be lower than 28 ns. The number of overwrite cycles before deterioration of the medium 
becomes noticeable, e.g. the jitter has increased to 12% of the clock time, is larger than 10^. 
The jittOT of a pattern read from the medium as a function of tiie overwrite cycle does not 
show a large overshoot 

During writing, the recording layer 5 of Ge6.2ln3aSb7i.iTei9.6 is heated to a 

30 temperature of about 750°C, well above its melting temperature, which is about 550^C. The 
temperature during recording is below the melting temperature of the G-Iayer 6 comprising 
PbTe. The high melting tempemture of the material used for the G-layer neighbouring the 
recording layer S therefore results in an increased cyclability of the recording mediimi. 
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In application JP-09161316 Atfie crystallization accelerating layerN of 
SbaTea, which has a melting point of 618^C, is thus heated above its melting temperature, 
causing the atoms in the layer to become mobile. These atoms are then able to difiuse into the 
recording layer. The properties of the recording layer are affected by the inflnx of foreign 
5 atoms, resulting in a deterioration of the recording process. 

In Fig. 2 and Fig. 3 corresponding reference numerals denote the same layers 

as in Fig. 1. 

In Fig. 2 a second crystallization accelerating layer 4 similar to the 
crystallization accelerating layer 6 is arranged between the recordir^ layer 5 and the first 

10 dielectric layer 3. Now G-layers 4, 6 are present on both sides adjacent to the recording layer 
5. The G-layer 6 is made of FbTe and has a thickness of 1 .5 nm. The second G-layer 4 is 
substantially equal both in thickness and in composition to the G-layer 6. The recording layer 
5 has a thickness of 10 nm. Further the characteristics of the stack 2 are the same as in Fig. 1. 
The GET is measured to be 36 ns. The GET in this embodiment is smaller than in the 

1 5 embodiment with only one G-layar. The Ra and Rc are measured to be 4.6% and 22% 
respectively. 

In Fig. 3 the reflective lay er 8 is present between the substrate 1 and the first 
dielectric layer 3. In this embodiment Ihe laser li^t 10 is entering the stack 2 through the 
cover layer 9 which has a thickness of 100 pm. The cover layer 9 has a xmiform thickness, 

20 thereby improving tiie optical read and write performance in imderlying recording layers 
when the read or write laser beam passes through said cover layer 9. For example a 1 00 pm 
cover layer 9 is used for the new 60 mm radius Digital Video Recordiiig (DVR) disc. This 
disc is recorded m and read out through this cover layer 9, which therefore has to be of good 
optical quality. Preferably, tiie cover layer 9 is 100+/-3 |im thick ixp to radius 58.5 mm. The 

25 cover layer 9 is made from a UV-cured resin. Dielectric layer 3 and 7 have a thickness of 20 
nm and 125 nm respectively and are made of the same dielectric material as in Fig. 1 . G-layer 
4, 6 are made of the same material as in Fig. 2 and both have a thickness of 1.5 nm. 
Recording layer 5 has a thickness of 1 0 nm. For characteristics that are not specifically 
mentioned reference is made to the description of Fig. 1 . 

30 Preferably, for all embodiments, the surface of the disc-shaped substrate 1 on 

flie side of the stack 2 is provided with a servotrack that can be scanned optically. This 
servotrack is often constituted by a spiral-shaped groove and is formed in the substmte by 
means of a mould during injection moulding or pressing. This groove can be alternatively 
formed in a replication process in a synthetic resin layer, for example, of an UV light-cured 
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layer of acrylate, which is separately provided on the substrate 1. In hi^-density recording 
such a groove has a pitch e.g. of 0.5 - 0,8 |xm and a width, of about half the pitch. 

In a modification of the recording medium of Fig. 3, the recording layer 5 
comprises an alloy of Ge, Sb and Te, e.g. Ge2Sb2Te5. 
5 It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in &e art will be able to design many alternative 
embodiments without departing from the scope of the appended claims. In the claims, any 
reference signs placed between parentheses shall not be construed as limiting the claim. The 
word "comprising" does not exclude the presence of elements or steps other than those listed 
10 in a claim. The word "a" or "an" preceding an element does not exclude the presence of a 
plurality of such elements. The mere fact that certain measures are recited in mutually 
different dependent claims does not indicate that a combination of these measures cannot be 
used to advantage. 

According to the invention an optical recording medium is provided, which is 
15 suitable for high speed recording e,g. with a possible data rate higher than 50 Mbits/s, and 
which is suitable for direct overwrite for a least tunes. 
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1. An optical lecoiding medium (20) having a substrate (1) and a stack (2) of 
layers provided thereon, the stack comprising a recording layer (5), having a melting point 
Tmp and being able to change between an amorphous and a crystalline state, sandwiched 
between a first (3) and a second (7) dielectric layer, the first (1) being adjacent to the 

5 substrate (1), a crystallization accelerating layer (4, 6) being interposed in contact with the 
recording layer (5), and a reflective layer (8), characterized in that the crystallization 
accelerating layer (4, 6) 

comprises a material selected from the group consisting of binary metal alloys, 
SCTUconductors elements and semiconductor alloys and 
10 - has a melting point Tmg at least 2S0^C higher than the melting point Tmp of tibie 

recording layer (5) and 

has a crystal structure similar to the crystalline state of the recording layer (5). 

2. An optical recording medium (20) as claimed in. Claim 1 characterized in tiiat 
15 the crystallization accelerating layer (4, 6) comprises a material selected from the gcoup 

consisting of PbTe, AgzTe, CrTe, Ge and Si. 

3. An optical recording medium (20) as claimed in any of Claims 1 or 2, 
characterized in that the crystallization accelerating layer (6) is arranged between the 

20 recording layer (5) and the second dielectric layer (7). 

4. An optical recording medium (20) as claimed in Claim 3, characterized in that 
a second crystallization accelerating layer (4) similar to the crystallization accelerating layer 
(6) is arranged between the recording layer (5) and the first dielectric layer (3). 

25 

5. An optical recording mediiim (20) as claimed in Claim 4, characterized in tiiat 
tiie second crystallization accelerating layer (4) is substantially equal both in thickness and in 
composition to the crystallization accelerating layer (6). 
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6. An optical recording medium (20) as claimed in Claim 1, characterized in that 

the recording layer (5) comprises an alloy of Q, In, Sb and Te, wherein Q is selected from the 
group consisting of Ag and Ge 

5 7. An optical recording medium (20) as claimed in Claim 1 , characterized in that 

the recording layer (5) comprises an alloy of Ge, Sb and Te. 

8. An optical recording medium (20) as claimed in Claim 1 , characterized in that 
the reflective layer (8) is present between the substrate (1) and the first dielectric layer (3). 

10 

9. The use of an optical recording medium (20), which mediimi is claimed in any 
one of the preceding claims, characterized in that the linear velocity of the medium relative to 
a laser-light beam (10) is at least 7.2 m/s. 
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